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(54) Procede de communication, precede d'emission et precede de reception et dispositifs les 
mettant en oeuvre 



(57) The communjcatlon method concerns two data 
processing apparatuss (101, 105) each having a micro- 
processor (201 , 21 1 ) and menrK>ry (205, 21 5), a first one 
(105) at least of the data processing apparatus having 
and managing at least one input/output resource (106). 

For communicating each set of user information 
coming from the second data processing apparatus and 
intended to be transmitted to an input/output resource 
managed by the first of the data processing apparatus- 
es, It includes: 

performed by the second data processing appara- 
tus, a step of dissociating, with the said set of user 



information, a set of additional informatbn repre- 
senting: 

• the communication protocol from which the in- 
formation comes in the second data processing 
apparatus, and 

• the said input/output resource; and 

performed conjointly by the two data processing ap- 
paratuses, a step of transmitting the said sets of in- 
formation from the second data processing appara- 
tus to the first data processing apparatus. 
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Description 



[0001 ] The present invention concerns a communica- 
tion method, a sending method, a receiving method and 
apparatuses implementing them. 5 
[0002] The field of communication over a network 
between data processing apparatuses concerns in par- 
ticular communication over a network from a computer, 
for example, known as a 'PC (initials of the English 
words "Personal Computer"), provided with a network io 
communicatbn interface, known as an "NIC" (initials of 
the English words "Network Interface Card"). 
[0003] It should be stated here that an input/output re- 
source, such as for example a network resource, gene- 
rally consists of a network communKatbn interface, 
software for controlling this Interface and a control and 
signalling software module which controls the operation 
of the control software and which organises the signal- 
ling of the transmission channel followed by the trans- 
mitted data. 20 
[0004] The invention Is concerned with the case whe- 
re at least two data processing apparatuses communi- 
cate with each other, the data processing apparatuses 
here considered to be all the data processing apparatu- 
ses capable of implementing a communbatton. 2S 
[0005] When two data processing apparatuses com- 
municate with each other, and must have access to a 
network, each of them must have its network access 
card. This solution has the drawback of imposing a com- 
plexity of hardware and software architecture, and the- 30 
refore also a high total cost of the data processing ap- 
paratuses. 

[0006] The document US 5 581 709 (Mitsubishi Denki 
Kabushiki Kaisha) describes an apparatus enabling the 
central unit of a host system to access an Input/output 3S 
card situated in another system, as if the input/output 
card were connected directly to the bus of the host sys- 
tem. For this purpose, the central unit has, on the host 
bus, a physical address and a command operating on 
the bus. The input/output resources are thus shared at 40 
the physical level, insofar as the bus on which the input/ 
output card is situated is allocated to a host system 
throughout the transaction, the host system having Its 
own bus in the wait state throughout this perkxJ. Thus 
the same input/output card cannot be used by two dif- 4S 
ferent host systems simultaneously. Moreover, the ap- 
paratus according to the invention merely manages the 
elementary reading and writing transactions in the re- 
source without managing the communication channel 
(or "path"). so 
[0007J The present invention sets out to remedy these 
drawbacks. To this end, according to a first aspect, the 
present invention relates to a communk:ation method in 
a second data processing apparatus having a mk:ropro- 
cessor and memory, characterized in that it includes : ss 

a step of sharing a network interface driver mana- 
ged by a first data processing apparatus ; and 



a step of transmitting primary information to the 
network interface driver whbh accesses to a 
network. 

[0008] According to particular characteristics of the 
first aspect of the present invention, the communication 
method further includes : 

performed by the first data processing apparatus, a 
step of associating, with the said primary infornDa- 
tion, additk>nal infonmatk)n representing: 

• the communication protocol from where the pri- 
mary information comes in the first data proces- 
sing apparatus, and 

• input/output resource; and 

performed conjointly by the two data processing ap- 
paratuses, a step of transmitting the said primary 
informatbn and the said additional infonmation from 
the first data processing apparatus to the second 
data processing apparatus. 

[0009] According to a second aspect, the present in- 
ventKHi relates to a communication method in a first data 
processing apparatus having a microprocessor and me- 
mory, characterized in that it includes: 

a step of executing a network interface driver ma- 
naged by the data processing apparatus; and 
a step of transmitting primary informatbn coming 
from the networic interface driver which accesses to 
a network to a second data processing apparatus. 

[0010] According to particular characteristics of this 
second aspect of the present invention, the communi- 
cation method further includes: 

performed by the first data processing apparatus, a 
step of associating, with the said primary Informa- 
tion, additional infomnatkxi representing: 

• the communication protocol for which the pri- 
mary Information is intended in the first data 
processing apparatus, and 

• Input/output resource; and 

performed conjointly by the two data processing ap- 
paratuses, a step of transmitting the said primary 
informatbn and the said additional information from 
the first data processing apparatus to the second 
data processing apparatus. 

[001 1] By virtue of each of these provisbns, the addi- 
tional informatbn enables the second data processing 
apparatus, which does not have the Input/output resour- 
ce in question: 
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- to use the input/output resource (for example the 
access to the network) incorporated in the first data 
processing apparatus, 

• in order to transmit the user data by implemen- s 
ting the communicatbns protocol under consi- 
deratbn, and 

• to continue a communication session which 
has already been opened and to transfer the 
user infomriation directly by means of the sard io 
input/output resource. 

[0012] The present Invention therefore makes it pos- 
sible to share the input/output resource between the two 
data processing apparatuses, although this resource is is 
physically linked only to one of the communication ap- 
paratuses. 

[001 3] Finally, the duration of communication is gene- 
rally reduced, since the network communication interfa- 
ce, for example, minimises the number of data copies. 20 
[0014] According to particular characteristics of the 
first aspect of the present invention, after the operation 
of transmitting the sets of information, the second data 
processing apparatus perfomns an operation of disso- 
ciating the set of additional infomaatbn on the one hand 2S 
and the set of user information on the other hand. 
[001 5] By virtue of these provisions, the additional in- 
forrmtion is not transmitted to the Input/output resource, 
and therefore, for this resource, just as for the network 
and the recipient of the set of user infomfiation, the latter 30 
is presented in the same way, whether it comes from the 
second data processing apparatus or from the first data 
processing apparatus. 

[001 6] Correlatively, according to particular characte- 
ristics of the second aspect of the present inventbn, at- 3S 
ter the operation of transmitting the sets of information, 
the second data processing apparatus performs an ope- 
ration of dissociating the set of additbnal information on 
the one hand and the set of user information on the other 
hand. 40 
[0017] By virtue of these provisbns, the application or 
the protocol for which the set of user information is in- 
tended receives in the same way the sets of user Infor- 
mation whbh come from, or are intended for, the second 
data processing apparatus for those which come from, 4S 
or are intended for, the input/output resource managed 
by the first data processing apparatus. 
[0018] According to particular characteristbs of the 
first aspect of the present inventbn, during the operation 
of transmitting the sab sets of information, the method so 
includes: 

performed by the first data processing apparatus, a 
step of storing In an intermediate storage means, 
and SS 
performed by the second data processing appara- 
tus, a step of reading from the said intermediate sto* 
rage means. 



[001 9] Correlatively, according to particular characte- 
ristics of the second aspect of the present invention, du- 
ring the operation of transmitting the sets of information, 
the method includes: 

performed by the first data processing apparatus, a 
step of storing in an intermediate storage means, 
and 

• performed by the second data processing ap- 
paratus, in step of reading from the sab Inter- 
mediate storage means. 

[0020] By virtue of each of these provisions, the sto- 
rage means is accessed, independently, In write and 
read mode, by each of the data processing apparatuses, 
without it being necessary for these data processing ap- 
paratuses to operate either synchronously or even at the 
same frequency, without it being necessary for the ad- 
dresses used for accessing the storage means neces- 
sarily to be identical, and without a conjoint initialisatbn 
of the different data processing apparatuses being ne- 
cessary. 

[0021] The architectures of the data processing appa- 
ratuses can therefore be designed independently and 
operate independently, for example using different ope- 
rating systems, outside the phases of communicatbn 
between these data processing apparatuses. 
[0022] This therefore makes it possible, in particular, 
to choose a apparatus architecture and an operating 
system which is best adapted to the management of the 
Input/output card. 

[0023] According to partbular characteristics of each 
aspect of the present Invention, during the operation of 
associating with the said set of user information, the set 
of additional information also represents the type of user 
information, this type being able to correspond on the 
one hand to signalling and/or control Information, Inten- 
ded to be interpreted for using the Input/output resource 
or on the other hand to information to be transmitted at 
a distance. 

[0024] By virtue of these provisions, the first data pro- 
cessing apparatus can easily bentify whether the set of 
user Inforrnation Is intended for the driver of the Input/ 
output resource or for the signalling and/or control mo- 
dule of this driver 

[0025J According to particular characteristics of each 
aspect of the present invention, during the operation of 
association with the said set of user Information, the set 
of additional information also represents the data pro- 
cessing apparatus from where the said set of user infor- 
matbn comes. 

[0026] According to partbular characteristics of each 
aspect of the present invention, during the operation of 
association with the said set of user information, the set 
of additbnal Information also represents the data pro- 
cessing apparatus for which the sab set of user infor- 
matbn is intended. 
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[0027] By virtus of each of these provisions, in the ca- 
se where several data processing apparatuses can ha- 
ve data to transmit or to receive by means of the input/ 
output resource managed by the first data processing 
apparatus, the first data processing apparatus can s 
easily identify the data processing apparatus which is 
communicating. 

[0028] According to a third aspect, the present inven- 
tion relates to a second data processing apparatus, cha- 
racterized in that it Includes: io 

means for sharing a network interface driver mana- 
ged by a first data processing apparatus ; and 
- means for transmitting primaiy information to the 
network Interface driver In order to communk:ate is 
with other data processing apparatus via a network. 

[0029] According to a fourth aspect, the present in- 
vention relates to a first data processing apparatus, cha- 
racterized In that it includes: 20 

means for executing a network interface driver ma- 
naged by the data processing apparatus ; and 
means for transmitting primary information coming 
from the network Interface driver to a second data 
processing apparatus. 

[0030] The present invention also relates to a storage 
means, characterized in that it stores Instructbns which, 
when executed by a microprocessor of a second data 30 
processing apparatus, cause the second data proces- 
sing apparatus to perform: 



a step of sharing a network interface driver mana- 
ged by a first data processing apparatus; and 3S 
a step of transmitting primary information to the 
network interface driver which accesses to a 
network. 

[0031] The present inventk>n also relates to a storage 40 
means, characterized in that it stores instructions which, 
when executed by a microprocessor of a first data pro- 
cessing apparatus, cause the first processing apparatus 
to perform: 

45 

a step of executing a network interface driver ma- 
naged by the data processing apparatus; and 
- a step of transmitting primary Information coming 
from the network interface driver which accesses to 
a network to a second data processing apparatus, so 

[0032] The invention also relates to: 



a computer, characterised in that it has an appara- 
tus as briefly disclosed above, 
a network, characterised in tliat it includes an ap- 
paratus as briefly disclosed above, each input/out- 
put resource being connected to the said transmis- 
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sbn channel, 

a printer, characterised in that it includes an appa- 
ratus as briefly disck^sed above, 
a scanner, characterised in that it includes an ap- 
paratus as briefly disck>sed above, 
a facsimile machine, characterised in that it inclu- 
des an apparatus as briefly disclosed above, 
a photocopier, characterised In that it includes an 
apparatus as briefly disclosed above, 
a camera, characterised in that it includes an appa- 
ratus as briefly disclosed above, and 
a photographic apparatus, characterised in that it 
includes an apparatus as.briefly.dl8closed.above, 

[0033] The apparatuses according to the third and 

fourth aspect of the present invention, these storage 
means, as well as this computer, this network, this prin- 
ter, this scanner, this facsimile machine, this photoco- 
pier, this camera and this photographic apparatus, have 
the same parfk:ular characteristk^s and the advantages 
as the method briefly disclosed above. These advanta- 
ges are therefore not restated here. 
[0034] The invention will be understood more clearly 
from a reading of the description which folbws. made 
with regard to the accompanying drawings in which: 

Figure 1 depicts, highly schematically, a data pro- 
cessing apparatus architecture to which the present 
invention applies; 

Figure 2 depicts, highly schematk:ally, the compo- 
nents connected to the buses illustrated in Figure 1 ; 
Figure 3 depicts, highly schematk:ally, a hardware 
and software architecture of a first embodiment of 
the apparatus according to the present inventbn; 
Figure 4 depicts the protocol layers implemented in 
the first embodiment illustrated in Figure 3 and the 
structure of an information sequence transmitted by 
a data processing apparatus Illustrated in Figures 1 
to 3; 

Figure 5 depicts, highly schematrcally, a hardware 
and software architecture of a second embodiment 
of the apparatus according to the present invention; 
Figure 6 depots, highly schematk^ally, a hardware 
and software architecture of a third embodiment of 
the apparatus according to the present inventbn; 
Figure 7 depicts a sending flow diagram according 
to the method of the present invention; arid 
Figure 8 depicts a receiving flow diagram according 
to the method of the present invention. 

[0035] Figure 1 depicts a second data processing ap- 
paratus 101, having a second data processing bus 102 
itself connected, by means of an apparatus for commu- 
nicating between buses 103, to a first data processing 
bus 104 of a first data processing apparatus 105. 
[0036] The data processing apparatuses 1 01 and 1 05 
are of a krK>wn type. They consist for example of: 
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computers known as "PCs* and having a processor 
of the 'PENTIUM" type from the American manu- 
facturer "INTEL" 

- a printer, 

- a facsimile machine. s 
a photographic apparatus, 

a camera, and 

more generally any apparatus able to communicate 
data by means of a network, in sending and/or re- 
ceiving mode. 10 

[0037] The data processing buses 1 02 and 1 04 are of 
a known type. They are for example defined by a bus 
standard known as "PCI" (initials of the English words 
Peripheral Component Interconnect (the reader can re- is 
fer, in this regard, to the specifications of the PCI stan- 
dard: "PCI Local Bus Specifications revision 2.1"). 
[0038] The system of communication between buses 
103 is of a known type: It is for example cabled, or of 
the infrared transmission, radio transmission or optical 
transmisston type. It is for example architectured around 
intermediate memories. This system is positk)ned 
between: 

on the one hand the bus 102 by means of a part 2S 
1 03A having a PCI adapter and a local bus to whrch 
this PCI adapter is connected, and 
on the other hand the bus 104 by means of a part 
1 03B having a PCI adapter and a kx:al bus to which 
this PCI adapter is connected. 30 

[0039] I n the inter-bus communication system 1 03, to 
each of the local buses there are connected an Input 
port and an output port of a dual-port memory or of two 
memories of the FIFO type each adapted to the trans- 3S 
mission of data in a favoured direction. 
[0040] Each PCI adapter thus constitutes an interface 
adapter between one of the PCI data processing buses 
and a local bus. Each of the buses 102 and 104 and 
thus access the intermediate memory In write or read 40 
mode, by means of an interface adapter 
[0041] There is also connected to the bus 104 a 
network Interface card 106 of a known type, connected 
to a communication network 107, itself of a known type. 
This communk:ation network enables the data proces- ^ 
sing apparatuses 101 and 105 to communicate with 
other data processing apparatuses situated at a distan- 
ce. 

[0042] In this hardware configuration, the invention 
aims to improve communication between each of the 50 
data processing apparatuses 101 and 105 on the one 
hand and the communication network 107 on the other 
hand. 

[0043] Preferably, the clocks of the two data proces- 
sing apparatuses are asynchronous, the interbus com- ^ 
munication system 103 being responsible for the asyn- 
chronous transmission of the data between the two bu- 
ses. 



[0044] Figure 2 depicts the second data processing 
apparatus 1 01 , the second data processing bus 1 02, the 
interbus communication system 103. the first data pro- 
cessing bus 104, the first data processing apparatus 
105, the networi< interface card 106 and the communi- 
cation network 107. 

[0045] The second data processing apparatus 101 
has a central unit 201, clocks 202, an Interrupt system 
203, a keyboard 204, random access memory 205, read 
only memories 206, an Input/output system 207, a dis- 
play screen 208 and the part 103A of the Interbus com- 
municatbn system 103. 

[0046] All these components or groups of compo- 
nents are of a known type and use software of a known 
type, with the exception of a communfeation interface 
control module 209, incorporated in the random access 
memories 205. This communication module is illustra- 
ted in Figures 3 to 8. 

[0047] The first data processing apparatus 1 05 has a 
central unit 211, clocks 212, an interrupt system 213, a 
keyboard 21 4, random access memories 215, read only 
memories 216, an input/output system 217, a display 
screen 21 8, the part of the interbus communication sys- 
tem 103 which is not in the second data processing ap- 
paratus 101 , and a network interface card 106 connec- 
ted to the communication network 107. 
[0048] All these components or groups of compo- 
nents are of a known type and use software of a known 
type, with the exception of: 

a communication interface control module 221, 
a control and signalling module 222, and 
a network interface card driver 223, 

these three software modules being incorporated, 
during operation, in the random access memory 215. 
OutskJe the perkxj of operation, these software modules 
are stored in a non-volatile memory of a known type. 
These modules are illustrated in Figures 3 to 8. It will 
however already be observed here that the communi- 
cation interface control modules 209 and 221 sen^e to 
organise communicatk>n between the two data proces- 
sing apparatuses 101 and 105, whilst the control and 
signalling module 222 and the network interface card 
driver 223 serve to organise communication between 
the first data processing apparatus 1 05 on the one hand 
and the network 107 on the other hand. 
[0049] The interbus communication system consis- 
ting of electronic cards 1 03A (connected to the bus 1 02) 
and 1 038 (connected to the bus 1 04) is sakJ to be trans- 
parent", that is to say it does not modify the structure or 
organisation of the data transmitted from one bus to the 
other. 

[0050] Figure 3 depicts, In the first embodiment of the 
present invention, the second data processing appara- 
tus 1 0 1 and the first data processing apparatus 1 05 both 
connected by a communicatkMi system 103 (including 
the cards 103A and 103B). 
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[0051] In Figure 3 (and, in the same way, in Figure 5) 
the data processed iocalty in the first data processing 
apparatus 1 05 can follow different paths from those of 
the data coming from the second data processing ap- 
paratus 101. These paths are depicted in dotted ar- s 
rowed lines. They symbolise the known type of opera- 
tion of the apparatus according to the invention with re- 
gard to: 

- the processing of the data coming from the first data io 
processing apparatus and intended to be transmit- 
ted over the network 107, and 
the processing of the data coming from the network 
1 07 and Intended to be transmitted to a protocol im- 
plemented by the first data processing apparatus is 
105. 

[0052] The data exchanged between the communica- 
tion interface controllers 209 and 221 are said to be 
"user" and are composed of two categories of data: 20 

some of these data are termed "user" data, if they 
are intended for, or come from, the network interfa- 
ce card driver 223 (they are then intended to be 
transmitted at a distance), 2S 
the others of these data are termed "signalling" data 
and are intended for, or come from, the control and 
signalling module 222 (they then serve to specify 
the transmissbn of the user data). 

30 

[0053] The second data processing apparatus 101 
uses software applrcations using protocols PI, P2, 
Pn which are used for communicating between these 
applications and a communication interface control mo- 
dule 209. This communtoatlon takes place by exchange ^ 
of packets of user data and signalling data. The com- 
munication interface control module 209 stores the in- 
formation to be transmitted and communicates with a 
communicatbn system driver 303 connected to the 
communication system 103, exchanging with it packets 40 
of user data (user and signalling) and packets of com- 
mands. 

[0054] The communbatlon interface control modules 
209 and 221 , the control and signalling module 222 and 
the network interface card driver 223 store notably rou- 4S 
ting and kx)k-up tables for dissociating a path or a func- 
tion with each packet. These tables thus enable these 
components to be adapted to the different applications 
and to the different protocols able to communicate. 
[0055] By way of example, the protocol PI is a proto- 50 
col known as "TCP/IP" which means in English "Trans- 
mission Control Protocol/Internet Protocol" and in 
French " Protocol de control de transmission/protocols 
Internet" and the protocol Pn is a protocol complying 
with the ATM standards (initials of the English words ss 
"Asynchronous Transfer Mode"). 
[0056] The TCP/IP protocol functions in accordance 
with what is described in the book "TCP/IP Illustrated, 
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volume 1", The Protocol, W Richard Stevens, Addison- 
Wesley, and the ATM standard is enacted by the ATM 
forum krrawn as: "ATM Forum Technical Committee, 
User-Network Interlace, Specifications versbn 3.1". 
[0057] The first data processing apparatus 105 uses 
software applicatbns using protocols PI, P2, Pn, 
which serve for communication between these applica- 
tions and a communk:ation interface controller 221 . This 
communbation takes place by exchange of packets of 
user data and signalling data. 
[0058] The communication interface controller 221 
communrcates: 

with a communk:atk)n system driver 305 connected 
to the communication system 103, exchanging with 
it packets of user data and command packets; 
with a control and signalling nrKxjule 222, exchan- 
ging with it packets of signalling data; and 
with a network interface card driver 223, exchan- 
ging with it packets of user data. 

[0059] Finally, the network interface card driver 223 
controls the operation of a network interface card 106. 
[0060] The communication interface controllers 209 
and 221 are specific to the present inventk>n. They are 
principally intended to: 

offer the possibility, to the two data processing ap- 
paratuses 101 and 105. of sharing the network ac- 
cess resource consisting of the network interface 
card driver 223 and network interface card 106, 
and, where applicable the software resource con- 
sisting of the control and signalling module 222, 
implement different phases of negotiation between: 

• the two communicatbn interface controllers 
209 and 221. 

• one of the communk:atlon interface controllers 
on the one hand and the network interface card 
driver 223 on the other hand, and 

• one of the communication interface controllers 
on the one hand and the control and signalling 
module 222 on the other hand. 

implement a multi-protocol multiplex communica- 
tion (that is to say several communicatbns can be 
■ managed'sirnultaneously), 
- enable communication between data processing 
apparatuses, from one end to the other of the 
network 1 07. 

[0061] The communication Interface controllers 209 
and 221 are Identbal. independent of the k>w-l6vel com- 
munication layers which are used, and have the same 
high and low interfaces. 

[0062] The communicatbn system drivers 303 and 
305 and the communbatbn system 103 transmit as a 
whole, without adding, without removing and without 
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modrfication, the data packets and command packets 
whk:h they receive. 

[0063] In Figure 4. three protcxx)! layers can be seen: 

- the transportation layer 401 . which corresponds in s 
fact to the protocols to P„ illustrated in Figure 3. 
the multi-protocol communication interface control- 
ler layer 402, which corresponds to the communi- 
catbn interface control modules 209 and 221. and 

- the communk:atbn system layer 403, which corres- io 
ponds to the communication system driver 303, by 
means of the communication system 103 (Figure 

3), including the cards 103Aand 103B. 

[0064] A sequence of user data 404, coming from the ^5 
transportation layer 401, is associated, in the multi-pro- 
tocol communicatton system layer 402, with a set of ad- 
ditional informatbn 405 make It possible subsequently 
to redirect the user information. This set of addltk>nal 
information 405 is also referred to. in the remainder of 20 
the description, as a "header" since it is preferentially 
transmitted in the same data frame but before the user 
data. 

[0065] It will be obsen/ed here that, in the same way, 
internal data, whbh are proper to the communk:atk)n in- 2S 
terface control layer 402 and are used for the layer to 
layer management between the two data processing ap- 
paratuses, are associated with in the same type of hea- 
der 405. 

[0066] The set of additfonal Information 405 includes: so 

protocol identification information PID 406, in the 
fonm of four binary data, 

- communication means kJentificatlon information 
DID 407, in the form of three binary data, and 3S 
information of the user information type, PCK TYPE 
408, in the form of one binary data item whose value 
Indfcates whether the user information packet 401 
includes solely user data or whether It includes so- 
lely signalling data. 40 

[0067] For example, the value of the protocol identifi- 
cation information PID 406 Is "0" when It Is a case of 
command information. Otherwise this value is the num- 
ber of the protocol implemented (see operatton 808 with 45 
regard to Figure 8). 

[0068] Where a packet of user data Is received from 
the communication system layer 403. according to the 
value of the. binary data item PCK TYPE 408, the user 
data 404 are transmitted either to a control and signal- so 
ling module 222 (when the binary data item corresponds 
to signalling data) or to the driver 223 of the network 
interface card 106. 

[0069] It will be understood that the header 405 ena- 
bles the communication Interface controllers 209 and ss 
221 to recognise immediately the type, the destination 
and the protocol used for communicating a packet. 
[0070] According to the embodiment in Figure 4. the 



invention adds a layer which analyses everything whk;h 
is transmitted. 

[0071] In the second embodiment of the present in- 
ventbn, illustrated in Figure 5. the same elements are 
found again as In Figure 3, in the case where: 

the second data processing apparatus 1 01 Is a host 
computer of the PC type, functioning with the WIN- 
DOWS NT (registered trade mark) operating sys- 
tem sold by the American company MICROSOFT 
(registered trade mark), and having a bus com- 
plying with the PCI standard; 
the first data processing apparatus 105 is a mother- 
board provided with a PENTIUM (registered trade 
mark) processor manufactured by the American 
company INTEL (registered trade mark) and func- 
tioning with the CHORUS (registered trade mark) 
operating system sold by the Amerk:an company 
CHORUS, now a subsidiary of the company SUN 
Microsystems Inc (SUN Is a registered trade mark), 
and having a bus complying with the PCI standard, 
with this first data processing apparatus 105 is plug- 
ged into a bus connector of the second data pro- 
cessing apparatus 101 ; 

the communfcatlon system drivers 303 and 305 are 
PCI to PCI communication system drivers; 
the control and signalling module 222 is a control 
and signalling module complying with the ATM stan- 
dard; 

the network interface card driver 223 Is a driver 
complying with the ATM standard; and 
the network interface card 106 is a card complying 
with the ATM standard. 

[0072] Thus, In the apparatus illustrated In Figure 5, 
the hardware architectures of the data processing ap- 
paratuses are different and the operating systems are 
also different. 

[0073] In Figure 6, there can be seen, in a third em- 
bodiment of the present invention, the same elements 
as In Figure 3, except, even where the network resource 
is used locally: 

in sending mode. 

• all the user information Is transmitted by means 
of the communfcation Interface controller 221, 
whereas 

• all the signalling information is directly transmit- 
ted to the control and signalling module 222, 
and 

- in receiving mode, all user information is transmit- 
ted by means of the communteatkDn interface con- 
troller 221. 

[0074] Figure 7 depicts successive operations imple- 
mented by the communication interface controller 209, 
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for sending a packet of user data intended for the first 
data processing apparatus 105. The same operations 
are performed by the communication interface controller 
221 when the first data processing apparatus 105 sends 
user data intended for the second data processing ap- s 
paratus 101. 

[0075] As a preliminary, in a first initialisation phase, 
not shown. In each of the data processing apparatuses 
101 and 105, the communication Interface controller 
performs a series of Initialisation operations. These no- io 
tably make it possible to find out the local network re- 
sources of each data processing apparatus, and then to 
communicate them between communicatk>n interface 
controllers of each data processing apparatus. 
[0076] During these initialisation operatbns. each is 
communication interface controller updates a set of data 
used internally, notably making it possible to establish 
the matches between protocols, identifiers and types of 
network resources present kx:ally or on another data 
processing apparatus, according to known techniques. 20 
[0077] Initially, the communication interface controller 
209 is in the watt state 700, that is to say it is available 
for performing operatbns. 

[0078] During an operation 701, the communlcatbn 
interface controller 209 receives, from an application 2S 
used by the data processing apparatus 101 , a message 
requesting sending of data packets. 
[0079] During an operation 702, the communfcatkMi 
interface controller 209 reads, in the message reques- 
ting the sending of a packet under consideration, the f ol- 30 
lowing informatbn: 

- the protocol Identifier PID 406 and, where applica- 
ble, 

- the packet type binary information PCK TYPE 408. 3S 

[0080] During an operation 703, the communication 
interface controller 209 determines whether, for the pro- 
tocol in question, it is necessary to use direct access to 
the "remote" resources, according to the value of the 40 
protocol Identifier PID and, in the affirmative, according 
to the protocol under consideration, whether or not the 
establishment of a new connection is required. 
[0081] Then the result of one of the tests performed 
during the operatbn 703 Is negative, the communication ^ 
interface controller 209 perfomns an association opera- 
tion 713 (see betow). 

[0082] When the result of the test 703 is positive, du- 
ring an operation 704, the communlcatkxi interface con- 
troller 209 sends, to the communication interface con- so 
troller 221, a command packet containing information 
internal to the controller in order to determine the addi- 
tional information, such as for example the communk:a- 
tion means identificatton infomiation DID 407. 
[0083] During an operation 706, the communication 55 
interface controller 209 waits until one of the events il- 
lustrated in cases 707 and 711 occurs. 
[0084] If, during this period, the communicatk>n inter- 
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face controller 209 receives first of all another data pac- 
ket message, from the other data processing apparatus,- 
operation 707. during an operation 708, it puts this pac- 
ket in a stack of packets intended for future processing, 
and then it returns to the operatbn 706. 
[0085] If, during the waiting period of the operation 
706, it receives confirmation of the command packet 
from the communication interface controller 221 , opera- 
tion 711, it updates its internal data such as notably the 
communication means identifier DID 407, during an 
operation 712, Then, during an association operatbn 
713, the communication interface controller 209 forms 
the header .405 and associates it with the.set.of user 
Information and, during an operatbn 714, it sends the 
packet, provided with the header 405, to the communi- 
cation Interface controller 221 . Next, the communication 
interface controller 209 returns to the wait state 700. 
[0086] Figure 8 depicts the successive operatbns im- 
plemented by the communication interface controller 
209, for receiving a packet of user data coming from the 
first data processing apparatus 105. The same opera- 
tions are implemented by the communication interface 
controller 221 when the first data processing apparatus 
105 receives user data coming from the second data 
processing apparatus 101. 

[0087] Initially, the communbatlon interface controller 
209 is in the wait state 800. 

[0088] During an operation 801 , the communication 
Interface controller 209 receives, from the communica- 
tion Interface controller 221, a data packet Including 
user data 404 and a header 405. 
[0089] During an operation 802, the communication 
interface controller 209 reads, in the additional informa- 
tion 405, the protocol identifier PID 406, the communi- 
cation means identifier 407 and the packet type binary 
Infonnatbn PCK TYPE 408. 

[0090] During a test 803, the communication interface 
controller 209 determines whether or not the packet 
concerns commarids. It should be stated here that, in 
the example described and depicted, the value of the 
protocol identification infomnation PID 406 is "0" when it 
is a case of command informatbn. Otherwise this value 
is the number of the protocol implemented. 
[0091] Thus, when the value of the protocol kJentifl- 
cation information PID 406 is equal to "0", the command 
packets are intended to be processed locally, by the 
communication interface controller 209,* with a view to 
organising its functbning, without being transmitted 
over the networic. 

[0092] When the result of the test 803 is positive and 
in the case of the second embodiment (Figure 5), the 
communication interface controller 209 or 221 perfomns 
an operation,809 whbh consists of Intemally processing 
the command packet, and then, solely In the case of the 
communication interface controller 221, which has a 
network resource, an operatbn 810, during which the 
communbation interface controller 221 goes into an in- 
formation exchange phase (a so-called "negotiation" 
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phase) with: 



the control and signalling module 222, and/or 
the network interface card driver 223. 

5 

that is to say it sends to them a packet of the signalling 
type and/or intemal information to be communicated 
(stored since the initialisation or renewed) and to be 
used after storage in the controller 221, at the time of 
the direct accesses to the network Interface card driver io 
223. 

. [0093] Next, during an operation 811, the communi- 
cation Interface controller 209 sends a reply to the.com- 
munication interface controller 221. Finally, the control- 
ler 209 returns to the wait state 800. is 
[0094] When the result of the test 803 is negative, du- 
ring a test 804, the communication interface controller 
209 determines whether or not the communication 
means identifier DID 407 Is significant (if not, only the 
additbnal protocol ldentlfk>ation Informatbn Is signifl- 20 
cant). 

[0095] When the result of the test 804 is negative, du- 
ring an operation 808, the communk:atk>n interface con- 
troller 209 dissociates the header 405 and the user in- 
formatkxi 404. and sends, to the protocol concerned, a 2S 
packet whose content depends on the value of the pro- 
tocol Identifier PID 406. Next, the communication inter- 
face controller 209 returns to the wait state 800. 
[0096] When the result of the test 804 is positive, du- 
ring a test 805, the communication interface controller 30 
209 detennines whether or not the type of data contai- 
ned in the packet concerns user data. 
[0097] When the result of the test 805 is positive, du- 
ring an operation 806, the communk:atk)n interface con- 
troller 209 associates the header 405 and the user in- 3S 
formation 404, and sends, to the network interface card 
driver 223 corresponding to the communication means 
identifier DID 407, the packet of user data 404. 
[0098] Next, the communication interface controller 
209 returns to the wait state 800. 40 
[0099] When the result of the test 805 is negative, du- 
ring an operation 807, the communicatran interface con- 
troller 209 dissociates the header 405 and the user in- 
formatbn 404 and sends, to the control and signalling 
module 222 corresponding to the communication 4S 
means identifier DID 407. the packet of signalling data 
404. 

[0100] Next, the communfcation interface controller 
209 returns to the wait state 800. 
[0101] By virtue of the Implementation of the inven- so 
tion, the network communication resource 1 07 is shared 
between the two data processing apparatuses, the pac- 
kets of different types are routed In different ways, dif- 
ferent types of protocol can be used for communicating 
over the network 107. and the transfer of data is opti- ss 
mised (the number of copies of the data to be transmit- 
ted is minimised). 

[0102] From a reading of the above, it will be unders- 



tood that, in accordance with the present Invention, for 
communication between two data processing apparatu- 
ses each having a microprocessor and memory, the da- 
ta processing apparatus 105 having and managing at 
least one input/output resource 106, for communicating 
each set of user information 404 coming from the data 
processing apparatus 101 and intended to be transmit- 
ted to a said input/output resource managed by the first 
data processing apparatus: 

there is performed by the data processing appara- 
tus 101 an operation of dissociating, with the sab 
set of user information, a set 405 of additional Infor- 
matbn representing: 

• the communicatbn layer from which the infor- 
matbn comes in the data processing apparatus 
101 . by means of the additional protocol ben- 
tification informatbn PID 406. and 

• the said Input/output resource, by means of ad- 
ditional information 407 identifying a communi- 
cation means DID; and 

there is perfonned conjointly by the two data pro- 
cessing apparatuses an operation of transmitting 
the said sets of information from the data proces- 
sing apparatus 101 to the data processing appara- 
tus 105. 

[0103] Correlatively, it will be understood that. In ac- 
cordance with the present invention, for communbating 
each set of user information 404 coming from the card 
106 managing the input/output resources and Intended 
to be transmitted to the data processing apparatus 1 01 : 

there is performed by the data processing appara- 
tus 105 an operatbn of dissociating, with the said 
set of user Information, a set 405 of additional infor- 
nnation representing: 

• the communication layer for which the informa- 
tion is intended, by means of the additional in- 
formation 406. Identifying a protocol PID. and 

• the said input/output resource, by means of the 
addltbnal Infonrnatbn 407 identifying a commu- 
nbation means DID; and 

- there is performed conjointly by the two data pro- 
cessing apparatuses an operation of transmitting 
the said sets of information from the data proces- 
sing apparatus 105 to the data processing appara- 
tus 101. 

[01 04] According to a first variant, the set of additional 
information includes an item of information identifying 
the source data processing apparatus, which is used in 
particular when there are more than twodata processing 
apparatuses which can use the input/output resource. 
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[01 05] According to a second variant, the set of addi- 
tional informatbn includes an item of information iden- 
tifying the data processing apparatus for which the 
transmitted information is intended. 4. 
[01 06] According to a third variant, the set of additio- s 
nal information includes an item of infomnation identic 
tying the user information packet number. 
[0107] According to a fourth variant, each data pro- 
cessing apparatus has at least one input/output resour- 
ce and each data processing apparatus communicates io 
in accordance with the method of the present invention, 
by mean of input/output resources which It does not ma- 5. 
nage directly. 

[01 08] The scope of the invention is not limited to the 
embodiments described and depicted by on the contrary is 
extends to any modifications and improvements within 
the capability of a person skilled in the art. 



Claims 20 

1. Communication method in a second data proces- 
sing apparatus (101) having a microprocessor 
(201) and memory (205), characterized In that it 
Includes : 2S 

a step of sharing a network interface driver 
(223) managed by a first data processing ap- 
paratus (105) ; and 
- a step of transmitting primary informatk>n (404) so 
to the network interface driver (223) which ac- 
cesses to a network (107). 

2. Communrcation method according to claim 1 , cha- 
racterized in that it includes : ss 

performed by the second data processing ap- 
paratus, a step of associating (71 3), with the 
said primary Information, additional Infomnation 
(405) representing: 40 

• the communication protocol (P, .... P„) from 
where the primary information comes In the 
second data processing apparatus, and 

• input/output resource; and 4S 



performed conjointly by the two data proces- 
sing apparatuses, a step of transmitting (714) 
the said primary infonmation and the said addi- 
tional information from the second data proces- 
sing apparatus to the first data processing ap< 
paratus. 



3. Communicatton method according to Claim 2, cha- 
racterised in that, after the step (714) of transmitting 
the said primary information and the said additional 
information, the first data processing apparatus 
(105) performs a step (806 to 808) of dissociating 



so 



55 



the additional information on the one hand and the 
said primary information on the other hand. 

Communication method according to either one of 
Claims 2 or 3, characterised In that, after the step 
(714) of transmitting the said primary information 
and the said additional information, the first data 
processing apparatus (1 05) performs a step (806 to 
808) of transmitting the said primary information to 
the said Input/output resource. 

Communication method according to any one of 
Claims 2 to 4, characterised in that, during the saki 
step (714) of transmitting the said primary informa- 
tion, it includes: 

performed by the second data processing ap- 
paratus (101), a step of storage in an interme- 
diate storage means (103), and 

- performed by the first data processing appara- 
tus (105). a step of reading from the said inter- 
mediate storage means. 

Communication method in a first data processing 
apparatus (1 05) having a microprocessor (21 1 ) and 
memory (215). characterized In that It includes: 

a step of executing a network interface driver 
(223) managed by the first data processing ap- 
paratus (105) ; and 

- a step of transmitting primary Infonmation (404) 
coming from the network Interface driver (223) 
which accesses to a network (107) to a second 
data processing apparatus (101). 

Communication method according to claim 6, cha- 
racterized in that It includes: 

- performed by the first data processing appara- 
tus, a step of associating (713), with the sakJ 
primary Information, additional Information 
(405) representing: 

• the communication protocol (PI, .... P„) for 
which the primary information Is Intended 
in the first data processing apparatus, and 

• Input/output resource; and — 

• performed conjointly by the two data proces- 
sing apparatuses, a step of transmitting (714) 
the said primary Information and the said addi- 
tional informatton from the first data processing 
apparatus to the second data processing appa- 
ratus. 

Communication method according to Claim 7, cha- 
racterised in that, after the step (714) of transmitting 
the said primary infornnatk)n and the said additional 



10 




EP 0 930 



information, the second data processing apparatus 
(101) performs a step (806 to 808) of dissociating 
the additional information (405) on the one hand 
and the said primary Information (404) on the other 
hand. s 

9. Communication method according to either one of 
Claims 7 or 8, characterised in that, during the said 
step (714) of transmitting the said primary informa- 
tion and the said additional Information, It Includes: io 

performed by the first data processing appara- 
tus (105), a step of storage In an intermediate 
storage means (103). and 
perfomied by the second data processing ap- 
paratus (101), a step of reading from the said 
intermediate storage means. 

10. Communication method according to any one of 
Claims 7 to 9, characterised in that, during the as- 20 
sociation step (713), the said additional information 
(405) also represents the type of primary Informa- 
tion (405), this type being able to correspond on the 
one hand to signalling and/or control Information, 
intended to be interpreted for using the input/output 2S 
resource, or, on the other hand, to information to be 
transmitted at a distance. 

11. Communication method according to any one of 
Claims 7 to 1 0, characterised in that, during the as- so 
sociation step (71 3), the said additional information 
(405) also represents the data processing appara- 
tus from which the said primary information comes. 

12. Communication method according to any one of 3S 
Claims 7 to 11 , characterised in that, during the as- 
sociation step (713), the said additional information 
(405) also represents the data processing appara- 
tus for which the said primary information is inten- 
ded. 40 

1 3. A second data processing apparatus (101), charac- 
terized in that it includes: 

means for sharing a networic Interface driver 45 
(223) managed by a first data processing ap- 
paratus (105) ; and 

means for transmitting primary information 
(404) to the network interface driver (223) in or- 
der to communicate with other data processing so 
apparatus via a network (107). 

14. A second data processing apparatus according to 
claim 13, characterized in that it includes: 

$s 

in the second data processing apparatus, a 
means of associating (201. 205, 206), with the 
said primary information, additional information 
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representing: 

• the communication protocol (PI,..., 
from where the primary Information comes 
In the second data processing apparatus, 
and 

• input/output resource; and 

- a means of transmitting (1 03) the sakl primary 
informatkm and the saki additional Information 
from the second data processing apparatus to 
the first data processing apparatus. 

15. A second data processing apparatus according to 
Claim 1 4, characterised in that it has, in the first data 
processing apparatus (105), a means (211, 215, 
216) of dissociating the said additional information 
(405) on the one hand and the sakJ primary Infor- 
matton (404) on the other hand. 

16. A second data processing apparatus according to 
either one of Claims 14 or 15, characterised in that, 
each data processing apparatus (101, 105) inclu- 
des a ck)ck (202, 21 2) and in that the clocks of the 
data processing apparatuses are asynchrorK)us. 

17. A second data processing apparatus according to 
any one of Claims 14 to 16, characterised in that 
the transmission means (103) includes an Interme- 
diate memoiy and: 

in the second data processing apparatus (101), 
a storage means adapted to put the said prima- 
ry informatbn and the said additional informa- 
tion in the said intermediate memory, and 
In the first data processing apparatus (105), a 
reading means adapted to read the said prima- 
ry information and the said additional Informa- 
tion stored by the saki intermediate memory. 

18; A first data processing apparatus (106), characteri- 
zed In that It includes: 

means for executing a network Interface driver 
(223) managed by the first data processing ap- 
paratus (105) ; and 

means for transmitting- prinnary Information 
(404) coming from the network interface driver 
(223) to a second data processing apparatus 
(101). 

1 9. A first data processing apparatus according to claim 
18, characterized in that it includes: 

In the first data processing apparatus, a means 
of associating (21 1,215, 21 6), with the said pri- 
mary Information, additional infornnation repre- 
senting: 
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• the communication protocol (PI , P„) for 
which the primary Infomr^tion in the first 
data processing apparatus Is intended, 
and 

• Input/output resource; and ^ 

a means of transmitting (1 03) the said primary 
information and the said additional intomnation 
from the first data processing apparatus to the 
second data processing apparatus. * io 

20. A first data processing apparatus according to 
Claim 19, characterised in that it includes, in.the se- 
cond data processing apparatus (101), a means 
(201. 205. 206) of dissociating the said additional ^5 
information (405) on the one hand and the said pri- 
mary information (404) on the other hand. 



26. A data processing apparatus according to any one 
of Claims 1 4 to 1 7 or 1 9 to 24. characterised in that 
the association means is adapted so that the said 
additional information (405) also represents the da- 
ta processing apparatus from which the said prinna- 
ry Information comes. 

27. A data processing apparatus according to any one 
of Claims 1 4 to 1 7 or 1 9 to 24. characterised In that 
the association means Is adapted so that the said 
additional information (405) also represents the da- 
ta processing apparatus for which the said primary 
infonmation is Intended. 

28. Computer, characterised In that It includes a data 
processing apparatus according to any one of 
Claims 13 to 27. 



21. A first data processing apparatus according to 
either one of Claims 1 9 or 20. characterised in that 
each data processing apparatus includes a clock 
(202, 21 2) and in that the ctocks of the data proces- 
sing apparatuses are asynchronous. 



29. Network, characterised In that it includes a trans- 
mission channel and at least two data processing 
apparatuses according to any one of Claims 14 to 
17 or 19 to 27, each input/output resource being 
connected to the said transmission channel. 



20 



22. A data processing apparatus according to any one 
of Claims 1 3 to 21 . characterised in that the first and 
second data processing apparatuses apply diffe- 
rent hardware architectures. 

23. A data processing apparatus according to any one 

of Claims 1 3 to 22, characterised in that the first and 
second data processing apparatuses use different 
operating systems. 

24. A data processing apparatus according to any one 
of Claims 13 to 23, characterised in that the trans- 
mission means (103) Includes an intermediate me- 
mory and: 

In the first data processing apparatus (105), a 
storage means adapted to put the said primary 
Infonmation and the said additional information 
In the said intermediate memory, and 
in the second data processing apparatus (101). 
a reading means adapted to read the said pri- 
mary Infonmation and the said additional infor- 
nnatlon stored by the said intenmediate memory 



2S 30. Printer, characterised In that it includes a data pro- 
cessing apparatus according to any one of Claims 
13 to 27. 

31 . Scanner, characterised in that It Includes a data pro- 
30 cessing apparatus according to any one of Claims 

13 to 27. 

32. Facsimile, characterised in that It includes a data 
processing apparatus according to any one of 

35 Claims 13 to 27. 

33. Photocopier, characterised in that it includes a data 
processing apparatus according to any one of 
Claims 13 to 27. 

40 

34. Camera, characterised in that it includes a data pro- 
cessing apparatus according to any one of Claims 
13 to 27. 

^ 35. Photographic apparatus, characterised in that It in- 
cludes a data processing apparatus according to 
any one of Claims 13 to 27. 



40 

34. 



25. A data processing apparatus according to any one 
of Claims 14 to 17 or 1 9 to 24, characterised in that 
the association means is adapted so that the said 
additional Information (405) also represents the ty- 
pe of the said priniary lnfomiatk>n, this type being 
able to correspond on the one hand to signalling 
and/or control information intended to be Interpre- 
ted for using the Input/output resource, or on the 
other hand to infonmation to be transmitted at a dis- 
tance. 



36. Storage means (205), characterized In that It stores 
so Instructions whrch, when executed by a micropro- 
cessor (201 ) of a second data processing appara- 
tus (101 ). cause the second data processing appa- 
ratus to perfonm: 

55 - a step of sharing a network interface driver 
(223) managed by a first data processing ap- 
paratus (105) ; and 

a step of transmitting primary infonmation (404) 
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to the network interface driver (223) which ac- 
cesses to a network (107). 

37. Storage means (21 5). characterized in that it stores 
instructfons which, when executed by a mfcropro- 5 
cessor (211) of a first data processing apparatus 
(105). cause the first processing apparatus to per- 
fomn: 

- a step of executing a network interface driver io 
(223) nonaged by the data processing appara- 
tus (105) ; and 

a step of transmitting primary information (404) 
coming from the network interface driver (223) 
which accesses to a network (1 07) to a second is 
data processing apparatus (101). 
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